Studies investigating the ability to recognize emotional facial expressions in non-demented individuals with Parkinson's disease (PD) have yielded equivocal findings. A possible reason for this variability may lie in the confounding of emotion recognition with cognitive task requirements, a confound arising from the lack of a control condition using non-emotional stimuli. The present study examined emotional facial expression recognition abilities in 20 non-demented patients with PD and 23 control participants relative to their performance on a non-emotional landscape categorization test with comparable task requirements. We found that PD participants were normal on the control task but exhibited selective impairments in the recognition of facial emotion, specifically for anger (driven by those with right hemisphere pathology) and surprise (driven by those with left hemisphere pathology), even when controlling for depression level. Male but not female PD participants further displayed specific deficits in the recognition of fearful expressions. We suggest that the neural substrates that may subserve these impairments include the ventral striatum, amygdala, and prefrontal cortices. Finally, we observed that in PD participants, deficiencies in facial emotion recognition correlated with higher levels of interpersonal distress, which calls attention to the significant psychosocial impact that facial emotion recognition impairments may have on individuals with PD.
Introduction
One of the most basic elements of emotional functioning, and one of the components most critical to social behavior, is the recognition of the emotional states of others (Darwin, 1872 (Darwin, /1965 . In Parkinson's disease (PD), facial emotion identification deficits have been reported in several studies (Dujardin et al., 2004; Jacobs, Shuren, Bowers, & Heilman, 1995; Kan, Kawamura, Hasegawa, Mochizuki, & Nakamura, 2002; Lawrence, Goerendt, & Brooks, 2007; Sprengelmeyer et al., 2003) , though not in all (Adolphs, Schul, & Tranel, 1998; Pell & Leonard, 2005) . Where deficits are found, there is as yet little consensus as to whether or not they apply to the recognition of specific emotions. Kan et al. (2002) noted deficits in the recognition of fear and disgust in medicated PD participants. Sprengelmeyer et al. (2003) found that the recognition of anger and fear was disrupted in medicated PD participants, and that the recognition of fear, sadness, disgust, and anger was impaired in unmedicated PD patients. Dujardin et al. (2004) observed that unmedicated PD participants were less accurate than healthy participants in perceiving facial expressions of anger, sadness, and disgust. More recently, Lawrence et al. (2007) reported that the recognition of anger was impaired in PD patients who had been temporarily removed from dopamine replacement therapy.
It is generally argued that abnormalities in facial emotion recognition in PD arise from losses of dopaminergic neurons resulting in dysfunction of fronto-subcortical systems (e.g., Dujardin et al., 2004; Lawrence et al., 2007; Sprengelmeyer et al., 2003) . With growing evidence that dissociable neural substrates are involved in the recognition of different emotions (Adolphs, 2002; Posamentier 
